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Introduction
Falls are a major public health concern and are respon-
sible for considerable morbidity and mortality among
older people1–3. As in other developed countries, falls in
Hong Kong4,5 contribute to significant health care
costs, with accident and emergency (A&E) visits and
hospitalization being the two commonly reported cost
items6–9. In the context of population aging, there will
be a substantial burden on the health care system if
effective falls prevention for the older adults is not
implemented6.
In Hong Kong, some community-wide initiatives
have been set up in recent years in an attempt to tackle
the problems of falls in older age. These falls preven-
tion programs usually involve tai chi exercises as the
major component provided to community-dwelling
older adults. Previous overseas studies10–12 have shown
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SUMMARY
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their health as poor, and a significantly lower proportion of fallers had a normal body mass index.
Conclusion: Older people presenting with falls at the A&E have multiple health problems and varying degrees of
frailty. A homogeneous management pathway may not be appropriate, but rather, the approach should be in the
context of management of the frailty syndrome, requiring an individualized approach and taking into account the
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that a majority of elderly people who present to A&E
with falls are a group of individuals at high risk of
further falls. They tend to have multiple diseases, func-
tional dependence, and multiple risk factors11,12 for falls
which might not be amenable to those interventions
focusing on tai chi exercises. As no previously published
study was found regarding the characteristics of the
elderly fallers attending A&E in Hong Kong, this study
aimed at documenting their health profile and com-
paring it to that of the general elderly population. It serves
as a first step to provide a basis for planning the local
falls prevention programs in response to the needs of
the elderly fallers attending A&E.
Materials and Methods
This study adopted the definition of falls proposed by
the ProFaNE (Prevention of Falls Network Europe) con-
sensus group which defined a fall as “an unexpected
event in which the participant comes to rest on the
ground, floor or lower level”13. This broader definition
included falls occurring from all causes, including those
arising from cardiovascular and neurologic conditions.
The purpose of adopting such an operational definition
of falls was to reach a consensus among the personnel
involved in conducting the study, as well as to facilitate
communication with the study subjects.
The A&E records for older people aged 60 years
and older who presented with a fall to the A&E depart-
ment of Prince of Wales Hospital, a regional acute hos-
pital and one of the teaching hospitals in Hong Kong,
were collected prospectively from 15 August, 2006 to
14 August, 2007. Fallers who were directly discharged
home were given a referral to attend a falls assessment
clinic located in the same hospital on a subsequent
date. Those who required hospitalization after the fall
were also invited to attend the falls assessment clinic
by telephone contact after discharge.
This study focused on examining the needs of the
elderly fallers who were directly discharged at A&E after
their falls and those fallers admitted to wards but sub-
sequently discharged after hospitalization in the same
hospital. For those fallers who had been transferred to
other hospitals for further management or rehabilita-
tion, their needs were thought to be met by that par-
ticular health care pathway.
At the assessment clinic, a comprehensive assess-
ment was carried out by a qualified assessor. The assessor
was a therapist or nurse who had been trained to con-
duct the assessment in a standardized way. Information
regarding their demographics, circumstances and con-
sequences of falls, past history of falls, morbidity,
medication use, and self-perceived health status were
obtained by direct interview with the fallers and/or
the carers who accompanied the fallers. The electronic
patient records were retrieved to supplement the
information regarding morbidity, prescribing of med-
ication, and medical history.
Standardized assessments or measurements relating
to their physical, cognitive, functional, mobility and psy-
chosocial status that were carried out were: (1) the
Modified Barthel Index14, for measuring the level of
independence in activities of daily living (ADL); (2)
instrumental activities of daily living (IADL), measured
by counting the number of impairments in walking out-
doors, negotiating stairs, preparing own meals, doing
heavy housework, and buying groceries; (3) the Mini-
Mental State Examination for Hong Kong Chinese
Population15, for detecting cognitive impairment; (4)
Geriatric Depression Scale—four-item short form16, for
screening depression; (5) Timed Up and Go Test17, for
detecting mobility impairment; and (6) Berg Balance
Scale—short form18, for screening balance impair-
ment among fallers.
To test whether there were differences in the 
characteristics of fallers who attended and those who
did not attend the clinic, the χ2 test and unpaired
Student’s t test were performed to compare the two
groups in terms of sex, age, and mean number of dis-
eases. A significant difference was accepted at a p value
of < 0.05.
The sources of data for the profile of the general
elderly population were obtained from two local 
population-based surveys19,20. The comparison in health
profile between elderly fallers and the age-matched
general population was carried out with regard to the
following health indicators: morbidity, comorbidities, med-
ication use, self-perceived health status, and body mass
index (BMI)—Asian standard. These health indicators
were selected based on the availability and compati-
bility of the data sources for both the elderly fallers and
the aged-matched general population. For all the com-
parisons, the χ2 test for categorical variables was used to
evaluate if there was any significant difference between
the two datasets. A significance difference was accepted
at a p value of <0.05. Statistical analysis was performed
using SPSS version 13.0 (SPSS Inc., Chicago, IL, USA).
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Results
Flow chart of fallers
A flow chart of elderly fallers attending the falls assess-
ment clinic during the study period is shown in the
Figure. The total occurrence of falls presenting to A&E
for the year was 2,942, which was contributed by 2,608
fallers. Only 807 (27%) of them attended the clinic and
completed the assessment. Of the 807 elderly fallers
attending the clinic, three-quarters were those directly
discharged at A&E after their falls. The remainder were
those fallers admitted to wards after their falls but
subsequently discharged home after hospitalization in
the same hospital.
Characteristics of fallers
No significant differences were found in sex or age dis-
tribution between fallers who attended and those who
did not attend the clinic. There was a significant but
small difference found in the mean number of comor-
bidities between fallers who attended and those who
did not attend the clinic (2.68 and 2.20, respectively).
Among the 807 fallers attending the clinic, the mean
age was 78.6 years and 46% were aged 80 years or older
(Table 1). Two-thirds of the fallers were female. About
one-sixth of the fallers lived in an elderly care home and
another one-sixth of them lived alone. Over 60% of
the fallers had no formal education. A similar number
of falls occurred at home and outside. Almost half of
the fallers were walking when the fall occurred, while
the remaining fallers were engaging in other daily
activities. Lower limb weakness, unsteady gait, and
trips were the three most common causes for falls.
About 37% of the fallers sustained serious injury (i.e.,
fracture, head injury requiring hospitalization, joint
dislocation or laceration requiring suturing) after their
falls. Forty percent of the fallers reported to have one
or more previous falls over the past year. About 40% of
the fallers needed walking aids or assistance for walk-
ing, and the remaining 10% were wheelchair-bound.
Over half of the fallers needed assistance in perform-
ing ADL and 69% of the fallers had impairment in at
least one kind of IADL. Nearly 30% of the fallers were
prone to depression. About one-third of the fallers
had impairment in cognition, mobility or balance.
Comparison of health profile between elderly
fallers and the general elderly population
Fallers had more chronic diseases and multiple mor-
bidities (hypertension, diabetes mellitus, stroke, demen-
tia, depression, eye diseases) when compared with the
general elderly population (Table 2). Hypertension
and eye diseases were the most prevalent disease
among fallers (66% and 56%, respectively), compared
with only 38% and 24%, respectively, in the general
elderly population. Over half of the fallers had three
Fallers attended A&E
n = 2,942 (100%) 
Admitted to ward
n = 1,168 (40%)
Discharged home
n = 339 (12%)
Died
n = 50 (2%)
Failed to give referral
n = 851 (29%)
Referral given
n = 923 (31%)
Refused to attend/
Failed to contact
n = 316 (11%) 
Refused to attend/
Failed to contact
n = 139 (5%) 
Attended
n = 607 (20%)
Attended
n = 200 (7%)
Total attendance
n = 807 (27%)
Transferred to
other hospitals
n = 779 (26%)
Discharged home
n = 1,774 (60%)
Figure. Flow chart of elderly fallers attending the falls assessment clinic.
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Table 1. Characteristics of elderly fallers (n=807) attending
the clinic
n (%)
Demographics
Sex
Male 257 (32)
Female 550 (68)
Age (yr)
60–69 115 (14)
70–79 320 (40)
80–89 293 (36)
≥ 90 79 (10)
Lodging
Lived in old age home 136 (17)
Lived alone 124 (15)
Education
No formal education 497 (62)
Primary 192 (24)
Secondary or above 118 (14)
Circumstances, consequences and 
past history of falls
Fell at home 428 (53)
Fell when walking 402 (50)
Negotiating stairs 69 (9)
Performing transfer 59 (7)
Getting up from bed 54 (7)
Fall caused by lower limbs weakness 225 (28)
Unsteady gait 179 (22)
Tripping 172 (21)
Sustained serious injury after the fall 299 (37)
Had ≥ 1 previous fall during the past year 322 (40)
Functional domains
Walked unaided before the fall 391 (48)
Used waking aids/with assistance for walking 338 (42)
Wheelchair bound 78 (10)
With dependence/needed assistance in ADL* 434 (54)
Impairment in IADL† 558 (69)
Cognitive impairment‡ 272 (34)
Depression§ 231 (29)
Mobility impairment|| 268 (33)
Balance impairment¶ 272 (34)
*Scored < 100 in Modified Barthel Index14; †presence of impairment
in ≥ one kind of instrumental activities of daily living (IADL)—walking
outdoors, negotiating stairs, preparing own meals, doing heavy house-
work, and buying groceries; ‡≤ cut-off points (i.e., 18, 20 or 22) in
Mini-Mental State Examination for Hong Kong Chinese Population15
based on various educational levels attained; § ≥ cut-off point (i.e., 2)
in Geriatric Depression Scale—four-item short form16; ||> cut-off point
(i.e., 20) in Timed Up and Go Test for the local population21; ¶ < cut-off
point (i.e., 20) in Berg Balance Scale—short form18.
or more coexisting types of disease, compared with 22%
of the general elderly population. Higher proportions
of fallers took antidepressants, chronic obstructive pul-
monary disease/asthma medications and analgesics
compared with the general elderly population. Nearly
24% of fallers versus 16% of the general elderly popu-
lation perceived their health as poor or very poor.
About 35% of fallers versus 43% of the general elderly
population had a normal BMI, while 29% of fallers ver-
sus 24% of the general elderly population were obese.
Discussion
The results of this study showed that elderly people
presenting with falls at A&E have multiple health
problems and varying degrees of frailty. Our findings are
consistent with previous overseas studies11,12 in which
older adults presenting to A&E with falls had a hetero-
geneous health profile. Elderly fallers were found to be
more frail than the general elderly population in terms
of their health profile, based on the comparisons of
various health indicators such as morbidities, comor-
bidities, self-perceived health status, and BMI. The
results for the comparisons of the first three indicators
could directly reflect a poorer health status demon-
strated by fallers. For the comparison in BMI, fewer fall-
ers had a normal BMI and more fallers were obese
compared with the general elderly population. It was
shown in a previous local study22 that obesity in older
adults gave rise to functional limitation with a decline
in physical performance. All these findings indicated
that a significant proportion of the older fallers attend-
ing A&E are frail with multiple morbidities and func-
tional limitations in various health domains which are
unlikely to be amenable to a homogeneous manage-
ment approach such as practicing the tai chi exercises
available for all older adults living in the community.
Previous studies on applying tai chi exercises for
falls prevention have shown inconsistent results. Three
studies23–25 reported a significant decrease in the risk of
falls in those elderly who practiced tai chi. Two stud-
ies26,27 reported a decrease in the number of falls in a tai
chi group but no significant difference compared with a
control group. One recent study28 has demonstrated no
significant difference in risk of falls between tai chi
and control groups.
In view of the inconclusive research findings on
supporting tai chi exercises for falls prevention in elderly
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people, together with the findings regarding the health
profile of the fallers attending A&E in this study, the
current community-wide initiatives of advocating tai chi
exercises for falls prevention in elderly people may not
be an effective public health strategy.
For the group of frail elderly fallers attending A&E,
falls are one of the indicators or adverse outcomes 
of frailty which is often defined by geriatricians as a 
biologic syndrome signifying decreased reserve and
increased vulnerability to stressors as a result of a
decline in multiple and inter-related systems29,30. These
frail elderly have an increased risk of falls, and they are
more than twice as likely as their vigorous counterparts
to fall at home31. Although these frail fallers may have
complex health problems and superimposed multiple
morbidities which are likely to be irreversible, they
should not be denied any meaningful treatment30, but
rather should benefit from targeted management with
regard to their characteristics. Instead of a homoge-
neous management pathway which appears not to be
appropriate for elderly fallers attending A&E, an indi-
vidualized approach for managing their frailty syn-
drome and taking into account the heterogeneity of
their health profile is recommended.
There were several limitations of this study. The
health indicators selected for the comparison in health
profile between the elderly fallers and general elderly
population were limited to only a few health-related
Table 2. Comparison of health profile between elderly fallers and the general elderly population using the c2 test for 
categorical variables
Health profile Fallers (%) General elderly population (%) p
Morbidity
Hypertension* 65.7 38.2 < 0.01
Diabetes mellitus* 28.6 13.5 < 0.01
Stroke* 23.2 5.5 < 0.01
Dementia* 13.0 2.0 < 0.01
Depression* 4.5 1.7 < 0.01
Eye diseases† 56.1 23.9 < 0.01
Arthritis† 29.6 40.6 < 0.01
Comorbidities (no. of diseases)†
None 4.5 28.2
One 17.1 30.1
Two 25.5 20.0 < 0.01
Three 23.7 11.8
Four or above 29.2 9.9
Medication use*
Anti-depressants 6.5 1.8 < 0.01
Hypnotics/tranquillizers 5.9 6.6 0.44
COPD/asthma medications 8.0 5.6 < 0.01
Analgesics 38.2 30.6 < 0.01
Self-perceived health*‡
Excellent/very good/good 39.1 35.7
Fair 37.0 48.7 < 0.01
Poor/very poor 23.9 15.6
BMI—Asian standard*‡
Underweight (< 18.5 kg/m2) 8.3 9.1
Normal (18.5–22.9 kg/m2) 35.3 42.5
Overweight (23.0–24.9 kg/m2) 22.8 20.9 < 0.01
Obese (25.0–29.9 kg/m2) 29.1 23.6 
Very obese (≥ 30.0 kg/m2) 4.5 3.9
*Data sources for the general elderly population from the Population Health Survey 2003/200419 for people aged ≥ 65; †data sources for the
general elderly population from the General Household Survey 200020 for people aged ≥ 60; ‡excludes missing data. BMI = body mass index;
COPD = chronic obstructive pulmonary disease.
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domains. There was a lack of data regarding the func-
tional performance of the general elderly population.
However, this study did analyze the functional perform-
ance of the elderly fallers in terms of the proportions
below or above the cut-off scores for standardized
assessments in various functional domains such as ADL,
IADL, cognition, mood, mobility, and balance. The recruit-
ment of the study participants was limited by includ-
ing only the fallers who had a referral and attended
the falls assessment clinic. Furthermore, approximately
one-third of those who received a referral did not
attend. Although the issuing of referrals may represent
a random process, failure to attend may represent a bias
in either direction: those who were too “fit” or too “ill”
and dependent to return. Some of the data collected
for the fallers such as the circumstances and past his-
tory of falls were also subject to recall bias.
In conclusion, older people presenting with falls at
A&E have multiple health problems and varying de-
grees of frailty. The current falls prevention approach
focusing on tai chi exercises may not fully address the
needs of those elderly fallers presenting to A&E. Man-
agement of the frailty syndrome is preferable for those
individual elderly fallers with a heterogeneous health
profile.
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